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Introduction
Kidney stones are of the most prevalent urological 
problems suffered by about 2%-3% of the people (1). 
Evidence shows that renal colic is one of the most painful 
diseases that necessitates quick control of pain (2). The 
most prevalent symptom in acute renal colic is a sudden 
and severe throbbing pain that extends from the flank to the 
lower limb and is accompanied with nausea and vomiting 
in 85% of cases with microscopic hematuria, and one of its 
manifestations is costovertebral angle tenderness (3). The 
patients with such pain make up about 1% of emergency 
department visits (4). The main purpose in treatment of 
renal colic is reduction of the frequent analgesic doses as 
well as pain relief (5). Two groups of drugs are commonly 
used to cure renal colic pains, which include injectable non-
steroidal anti-inflammatory drugs (NSAIDs) and narcotic 
drugs, each of which has various contraindications and 
side effects (6,7). Morphine as a strong narcotic substance 
is very effective in the treatment of pain caused by renal 
colic (8). It is highly addictive and high doses are needed 
to achieve analgesia (9). Opioid drugs have side effects 
like respiratory depression, excessive sedation, ileus and 
nausea and vomiting. Therefore, reduction of drug dosage 
leads to reduction of the side effects (10). Intravenous (IV) 
acetaminophen is a safe analgesic drug, which passes the 
blood brain barrier and reaches a high concentration in 
the central nervous system (CNS) and creates its analgesic 
effect through inhibition of cyclooxygenase and serotonin 
system (11). Considering the increase in availability and 
usage of IV acetaminophen in emergency departments, 
this study aimed to compare the analgesic effect of IV 
acetaminophen and morphine sulfate in patients with 
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Abstract
Objective: The main purpose in the treatment of renal colic patients in emergency 
department is pain management. This study aimed to compare the analgesic effects of 
intravenous (IV) acetaminophen and morphine sulfate in this regard.
Methods: This double blind clinical trial was conducted on >18 years old renal colic 
patients in need of pain management in emergency department. Pain severity was 
recorded as 15, 30, and 60 minutes before injection, and 120 minutes after injection. In 
addition, side effects were compared between IV acetaminophen and morphine sulfate 
groups using SPSS version 16. 
Results: A total of 355 patients were randomly allocated to one of the treatment groups. 
There were no significant differences between the two groups regarding baseline 
characteristic of participants. There was no significant difference in the pain intensity of 
the groups; 15 (P = 0.13) and 30 (P = 0.15) minutes after treatment. Although, the difference 
in pain severity was statistically significant between the two groups; 60 (P = 0.02) and 120 
(P = 0.003) minutes after the infusion. This was not clinically important. The prevalence of 
side effects in morphine group was higher than the acetaminophen group (RR: 2.14, 95% 
CI: 1.53-2.98, P< 0.0001).
Conclusion: Based on the findings, IV morphine sulfate and acetaminophen had 
equal effectiveness regarding acute renal colic pain management, but considering the 
significantly higher frequency of side effects, IV acetaminophen seems to be a more 
reasonable choice in this regard. 
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acute renal colic referring to the emergency department.
Methods
This double blind clinical trial was conducted on renal 
colic patients in need of pain management, visiting the 
emergency department of Imam Khomeini hospital, 
Sari, as the largest referral center of urology patients in 
northern Iran, during 2015. 
The participation criteria included age over 18 years; 
diagnosis of renal colic based on clinical presentation 
and confirmation of stone or hydronephrosis on 
ultrasonography or spiral computed tomography (CT) 
scan; consent to participate in the study; and not having 
used pain killers or other analgesic agents before entering 
the emergency department. Known allergy to morphine 
and acetaminophen; unstable hemodynamics; history 
of urinary tract infection; symptoms of peritoneal 
irritation; drug addiction; kidney transplant; history of 
any anatomical abnormalities of the urinary tract; and 
pregnancy were among the exclusion criteria. 
All patients eligible to enter the study were randomly 
assigned to one of the treatment groups using simple 
randomization method. The first group was treated 
with 0.1 mg/kg IV morphine, manufactured by Darou 
Paksh Company, Iran, in 100 mL normal saline; and the 
second group was treated with 1 g of IV acetaminophen 
manufactured by Exir Company, Iran, in 100 mL normal 
saline. The intravenous infusion lasted for 15 minutes in 
both groups. The packages containing the two treatment 
plans were coded and they were chosen for each patient 
randomly. Drugs were injected to the patients by 
emergency nurses, and the physician in charge was not 
aware of the type of drugs until the end of the evaluation. 
Pain intensity was assessed and recorded as 15, 30, and 
60 minutes before injection, and 120 minutes after 
injection using visual analog scale (VAS) device. After 120 
minutes with no appropriate response, another 1 mg/kg 
of morphine was injected as rescue analgesia. Successful 
treatment was when the patients had no pain after 120 
minutes and the treatment response for patients was more 
than 3 scores of pain reduction on VAS. Other patients 
and also those who were given rescue analgesia were 
considered as no response to treatment and treatment 
failure. 
The patients’ demographic and clinical characteristics (age, 
sex, weight, hematuria, kidney stone size and the need for 
rescue analgesia) as well as possible side effects (dizziness, 
nausea and vomiting, hypotension, abdominal pain) and 
pain severity (15, 30, and 60 minutes before treatment, 
and 120 minutes after treatment) were recorded in the 
data collection form by the senior emergency medicine 
resident in charge of patients. 
All analyzes were performed by SPSS version 16. Mean 
± standard deviation (SD) or frequency and percentage 
were used to report the variables. Homogeneity of the 
explanatory variables in the two treatment groups was 
evaluated by chi-square test and student’s t test. Pain 
improvement percentage was analyzed by z-test for 
proportions. Pain scores in the two treatment groups were 
compared by Mann-Whitney U test and Friedman test. In 
this study, P value < 0.05 was considered significant.
Results
Finally, 355 patients were randomly allocated to one of 
the treatment groups. A total of 192 patients were treated 
with IV morphine sulfate and 152 with IV acetaminophen 
(Figure 1). There was no significant difference between 
the two groups regarding baseline characteristics of the 
participants (Table 1). 
Table 2 compares the patients’ pain severity between the 
two groups (15, 30, and 60 minutes before treatment, 
and 120 minutes after treatment administration). There 
was no significant difference in the pain intensity of the 
groups, 15 and 30 minutes after the infusion. Although 
the difference in pain severity between the two groups, 60 
(P = 0.02) and 120 (P = 0.003) minutes after the infusion, 
was statistically significant, it was not clinically important. 
One hundred twenty minutes after the injection, 40 
patients (24%) from morphine group needed rescue 
analgesia while in acetaminophen group, 50 patients 
(32.9%) needed rescue analgesia (P = 0.06). 
The most prevalent side effects in morphine and 
acetaminophen groups were dizziness and vomiting 
respectively. The drug side effects are depicted between 
the groups in Table 3.
The risk of dizziness in the morphine patients was 
significantly different from the acetaminophen patients 
and it was 3.8 (relative risk [RR]  = 3.20, 95% CI = 1.99-
7.25, P < 0.0001). Ninety-two (47.9%) of the morphine 
treated patients and 34 (22.4%) of the acetaminophen 
treated patients suffered from side effects and side 
effect prevalence in morphine group was more than 
acetaminophen group (RR: 2.14, 95% CI: 1.53-2.98, 
P < 0.0001).
Discussion
Based on the findings, IV morphine sulfate and 
acetaminophen had equal effectiveness regarding 
acute renal colic pain management, but considering 
the significantly higher frequency of side effects, IV 
acetaminophen seems to be a more reasonable choice in 
this regard. 
In both groups, appropriate treatment response was 
seen after 30 minutes (the pain was reduced from severe 
to moderate), so the treatment response evaluation 
continued until 120 minutes after the infusion. In both 
groups of acetaminophen and morphine, pain intensity 
reduced to mild pain (120 minutes after treatment). 
Despite the extensive use of acetaminophen in different 
clinical conditions, its analgesic mechanism is not 
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completely known. Acetaminophen has central inhibitory 
effects on cyclooxygenase and also interacts with 
serotonergic system (12). IV acetaminophen was first 
introduced in 80 countries and was approved in 2010 by 
the Food and Drug Administration (FDA) (13). For many 
years, narcotic drugs were used as the main treatment 
for acute renal colic, which improved it by exerting an 
effect on the central narcotic receptors (14). NSAIDs and 
opiates have several side effects like nausea and vomiting, 
drowsiness, respiratory depression and unexpected effects 
on gastrointestinal, but acetaminophen has fewer side 
effects in pain control after surgeries, so acetaminophen is 
preferred in order to prevent the side effects of opiate drugs 
and NSAIDs (15). In the present study, acetaminophen 
was used with the scant amount of 1 g while the higher 
dosage of 2 g of acetaminophen had a more analgesic effect 
(16). In some studies, there was no significant difference 
regarding pain reduction for 30 minutes between 
morphine and acetaminophen groups, and the degree of 
analgesia after 30 minutes was the same in both groups 
(8,17), but the study did not continue after 30 minutes. 
In the present study, though after 30 minutes the pain 
reduction in both groups was not significantly different, 
the treatment continued and after 120 minutes, there was 
a significant difference between the two groups in terms 
of pain reduction. However, this statistically significant 
difference does not indicate clinical superiority of one 
drug over the other. In some studies it was shown that IV 
acetaminophen causes more pain reduction on VAS pain 
score than IV morphine and this effect continues for 60 
minutes after the infusion. This difference in findings and 
the results from the present study may be due to the use of 
Figure 1. The study flowchart.
Table 1. Comparison of baseline characteristics of the two groups
Variable
Morphine  
(n = 192)
Acetaminophen 
(n = 152)
P 
Sex 0.31
Male 130 (67.71) 105 (69.08)
Female 62 (32.29) 47 (30.92)
Age (y) 41.54 ± 13.93 41.29 ± 12.65 0.86
Weight(kg) 70.43 ±14.27 65.56 ±12.45 0.20
Hematuria 156 (81.2) 121(77.60) 0.33
Pain severity (VAS) 8.29±1.41 8.21±1.26 0.56
Abbreviation: VAS, visual analogue scale.
Data were presented as mean ± standard deviation or number (%).
Table 2. Comparison of pain severity between the two groups in 15, 
30, 60, and 120 minutes after treatment administration
Time (min)
Morphine  
(n = 192)
Acetaminophen  
(n = 152)
P 
15 7.24 ± 1.64 6.98 ± 1.46 0.13
30 5.66 ± 1.81 5.38 ±1.82 0.15
60 3.50 ± 2.29 4.06 ± 2.14 0.02
120 2.38 ± 2.06 2.87 ± 2.41 0.003
Data were presented as mean ± standard deviation or number (%). 
Pain severity was reported on visual analogue scale.
Table 3. Comparison of treatment side effects between the two 
groups
Time (min)
Morphine  
(n = 192)
Acetaminophen  
(n = 152)
P 
Dizziness, No. (%) 48 (25) 10 (6.6) 0.0001
Nausea and vomiting No. (%) 32 (16.7) 18 (11.8) 0.20
Hypotension, No. (%) 42 (21.9) 10 (6.6) 0.0001
Abdominal pain, No. (%) 2 (1.0) 2 (1.3) 0.40
 
 
 
 
 
 
 
 
 
 
Figure 1. The study flowchart 
Table1: Comparison of baseline characteristics of the two groups 
P  Acetaminophen (n=152) 
Morphine 
(n=192) Variable 
   Sex 0.31 105 (69.08) 130 (67.71) Male 47 (30.92) 62 (32.29) Female 0.86 41.29 ± 12.65 41.54 ± 13.93 Age (year) 
Excluded (n=38) 1. Addiction (n=16) 2. Analgesic consumption before admission (n=4) 3. Fevers (n=4) 4. Renal transplantation (n=1) 5. Without hydronephrosis or stone on imaging (n=7) 6- Patients with horseshoe kidney (n=2) 7- Others (n=4) 
Randomized (n=355) 
Allocated to intervention (n=195) 0.1mg/kg IV morphine in 100cc normal saline Allocated to intervention (n=160) 1gr IV paracetamol in 100cc normal saline 
Lost to follow up (n=3) 1. Severe nausea and vomiting (n=2) 2. Hypotension (n=1) Lost to follow up (n=8) 1. Not willing to continue participation (n=8) 
Analyzed (n=192) Excluded from analysis (n=0)  
 
Analyzed (n=152) Excluded from analysis (n=0)  
 
Assessed for eligibility (n=393) 
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fentanyl 1 mg/kg administered intravenously 30 minutes 
after the beginning of the treatment process in both groups 
(18). Acetaminophen’s analgesic effect in pain reduction 
of renal colic is superior to muscular piroxicam (19). Side 
effects such as dizziness and hypotension are transient 
and cause no serious problems to patients. Anyway, 
acetaminophen has an advantage in pain management of 
the patients with kidney stones, has satisfactory results in 
clinical use for renal colic, and is an effective drug whose 
treatment dosage results in fewer side effects than NSAIDs 
and opioids (20). Many studies confirmed the various side 
effects of morphine in renal colic (21,22). In the present 
study, the side effects of morphine were twice that of 
intravenous acetaminophen. It seems that intravenous 
acetaminophen can be used as a safe and effective drug to 
treat the pain caused by acute renal colic.
Conclusion
Based on the findings, IV morphine sulfate and 
acetaminophen had equal effectiveness regarding 
acute renal colic pain management, but considering 
the significantly higher frequency of side effects, IV 
acetaminophen seems to be a more reasonable choice in 
this regard. 
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